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(74) [Attomey(s) Representing All Applicants] 

[Patent Attorney] 

[Name] 

Aoyama Tamotsu ( 1 other ) 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

gelation at time of deterioration over time , heating of 
adhesion strength * be able tosolve or other problem with 
occurrence of slow crossi inking reaction , reaction by-product 
where conventional reactivity (curability ) hot melt adhesive 
has, thermosetting adhesive composition which it can form in 
film making use of the solvent is offered. 

[Means to Solve the Problems] 

Including rosin which possesses carboxyl group in (a ) 
ethylene -glycidyl (meth ) acrylate copolymer , (b ) ethylene 
-alkyi (meth ) acrylate copolymer , and (c ) intramolecular , it 
becomes, it possesses crossi inked structure which was formed 
between ethylene unit of above-mentioned copolymer 
molecule , the thermosetting adhesive composition . 

[Claim(s)] 
[Claim I] 

(a ) ethylene -glycidyl (meth ) acrylate copolymer , 

(b ) ethylene -alkyI (meth ) acrylate copolymer , and 

Including rosin which possesses carboxyl group in (c ) 
intramolecular , itbecomes, 

It possesses crosslinked structure which was formed between 
ethylene unit of theabove-mentioned copolymer molecule , 
thermosetting adhesive composition . 

[Claim 2] 

Description above (a ) - vis-a-vis total amount of component 
of (c ), theaforementioned component (a ) range of 10 - 95 
weight %, aforementioned component (b ) thermosetting 
adhesive composition . which is stated in range of 4 - 80 
weight %, and the Claim I which contains aforementioned 
component (c ) in range of I - 20 weight % 

[Claim 3] 

In manufacturing method of thermosetting adhesive 
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Specification 

[0001] 

[0002] 

ft)*SJ£14(«i<b14)7h*yh>;uh}f^»JA<&«>o 



composition of Claim ] , 

(!) aforementioned ethylene -glycidyl (meth ) aery late 
copolymer (a ) with, aforementioned ethylene -alkyl (meth ) 
acrylate copolymer (b ) with, including aforementioned rosin 
(c ), it becomes, in order for all components substantially to 
become uniform , mixing, itforms precursor of adhesive 
composition , 

(2) Irradiating electron beam to precursor , method . which 
forms theaforementioned crossl inked structure , produces 
thermosetting adhesive composition 

[Claim 4] 

precursor of aforementioned adhesive composition , 

(1) aforementioned copolymer (b ) with, aforementioned rosin 
(c ) with pellet which consists of uniform mixture 

substantially is formed, 

(2) Including pellet and aforementioned copolymer (a ), 
manufacturing method . which in order for all components 
substantially to become uniform , mixing, forms other 
component which become, states in Claim 3 

[Claim 5] 

In order to laminate layer and Crsecond item to be bonded of 
thermosetting adhesive composition which isstated in A:rtrst 
item to be bonded and BiClaim 1 or 2 in this order, to stick 
mutuallyadministering thermal bonding , gluing structure . 
which it formed 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards gluing of thermosetting adhesive 
composition , for example electronic part and manufacturing 
method and gluing structure of thermosetting adhesive 
composition , which especially is suited for production of the 
IC package . 

It can utilize adhesive composition of this invention , as 
adhesive of hot-melt adhesion type of reactivity 
(thermosetting ). 

[0002] 

[Prior Art] 

It can utilize in hot-melt adhesion , crosslinking reaction after 
gluing was madepossible as one kind of so-called hot melt 
adhesive , with improvement of heat resistance or other 
performance as objective , there is a so-called reactivity 
(curability ) hot melt adhesive . 
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As example of conventional reactive hot melt adhesive , 
following t>'pe 1 - 6 can be listed. 

[0003] 

moisture hardening type hot melt adhesive which contains 
polymer which possesses l.isocyanate group (Reference such 
as U.S. Patent 5, 418, 288 number (It corresponds to Japan 
Unexamined Patent Publication Hei 6-l58017disclosure )). 

silanol condensation type hot melt adhesive which contains 
polymer which possesses 2.silyl group (Reference such as 
Japan Unexamined Patent Publication Hei 5-320608 number). 

radical polymerizing type hot melt adhesive which contains 
polymer which possesses 3.acryloyl group (Reference such as 
Japan Unexamined Patent Publication Showa 
63-230781 disclosure). 

thermosetting hot melt adhesive which contains polymer and 
phenolic resin which possess 4,glycidyl group (Reference 
such as Japan Unexamined Patent Publication Hei 
6- 172731 disclosure ). 

5. hot-melt adhesion later with irradiation crosslinking method 
which is done (Reference such as Japan Unexamined Patent 
Publication Hei 6-306346disclosure ). 

6. ethylene , ;al, the;be -unsaturated carboxylic acid and the;al 
and the;be cross-linking resin composition where -unsaturated 
carboxylic acid ester consists of terpolymer and ethylene 
-glycidyl methacrylate copolymer and diallyl phthalate 
compound (Japan Unexamined Patent Publication Hei 4- 
45123 number reference). 

[0004] 

But, description above reactive hot melt adhesive 1 - 6 like 
below has still had problem . 



b) $)S7foyhy;uh}g«»)l±. ai*§fil£(7)fglC7K 

c) fc^7tx*yh/;uMg««li. J5l£iil4i$!^i:L 
fci:^(f.±ie2(Dii^o 



As for hot melt adhesive which is a) , crosslinking reaction is 
slow, postcure of lengthy necessary generally. 

In case of for example above-mentioned I and 2 . 

It is unsuitable to gluing of portion where hot melt adhesive 
which is b) needs moisture case of crosslinking reaction , is 
difficult tocontact with external air . 

In case of for example description above 1. 

hot melt adhesive which is c) generates moisture as reaction 
by-product , causes deterioration over time or other adverse 
effect of adhesion strength . 

In case of for example description above 2. 

d) several hot melt adhesive need solvent in order to form in 
film ,residual solvent after gluing completing causes adverse 
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[0006] 
[0007] 



effect . 

for example description above when 1 - 4. 

e) several with hot melt adhesive , crosslinking reaction 
advances gradually with whenit retains generally with 
ambient temperature (Approximately 25 deg C ), shelflife is 
low. 

for example description above when 1-3. 

radiation cannot irradiate those of 0 radiation crosslinking 
type , or, or it is unsuitableto gluing of portion which it is 
difficult to irradiate. 

In case of for example description above 5. 

Because with hot melt adhesive which is g) thermosetting 
reaction of intermolecular of copolymer is necessary, being 
difficult to prevent gelation of the composition with heating in 
molding step to film or other predetermined shape , 
continuous production is notpossible substantially. 

In case of for example description above 6. 

[0005] 

[Problems to be Solved by the Invention] 

As for first objective of this invention , it is to be able to 
utilize to offer thermosetting adhesive composition as 
adhesive of hot-melt adhesion type which can solve kind of 
problem which is stated in above-mentioned a-g which 
conventional reactive hot melt adhesive hasentirely 
simultaneously. 

second objective of this invention is to offer manufacturing 
method of that kind of thermosetting adhesive composition . 

Furthermore objective of third of this invention is to offer 
gluing structure which uses that kind of thermosetting 
adhesive composition . 

[0006] 

[Means to Solve the Problems] 

this invention becomes, in order to achieve above-mentioned 
first objective , including rosin which possesses carboxyl 
group in (a ) ethylene -glycidyl (meth ) acrylate copolymer , 
(b ) ethylene -alkyi (meth ) acrylate copolymer , and (c ) 
intramolecular , possesses crossl inked structure which 
wasformed between ethylene unit of above-mentioned 
copolymer molecule , thermosetting adhesive composition 
isofFered. 

[0007] 

this invention, in order to achieve above-mentioned second 

objective , with the manufacturing method of thermosetting 
adhesive composition of this invention , (I) aforementioned 
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izumomwitmimmmfSL^comts c.n 2 
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[0009] 

:^mm0mwitm^mmmfS.m^j^T . miz 

E. ^^?SX(fzt^\t. 100-200 deg C (7);a 
jS. 0.1-IOkg/cm^ (7)EAl-^. 0.1-30 fttalTOlSft 



-m^m9-(zf<DiimmtLx^m\z^mx^. 
(^m)^^y(Dm'^iz±\:i>±u0mt6immt< 



[0010] 

^mt^ffomoiium^mitm'^ m deg c lii 



□v>(Pv>{c))(7)r*;i//1x'+v;u»ji:(DrBla) 



ethylene -glycidyl (meth ) acrylate copolymer (a ) with, 
aforementioned ethylene -alky! (meth ) acrylate copolymer 
(b ) with, including theaforementioned rosin (c ), it becomes, 
in order for all components substantially to become uniform , 
mixing, it forms precursor of the adhesive composition , (2) 
Irradiating electron beam to precursor , it forms 
aforementioned crosslinked structure , it offers method which 
produces thermosetting adhesive composition . 

[0008] 

Lastly, this invention, in order to achieve objective of 
theabove-mentioned third , laminates layer and C:second item 
to be bonded of thermosetting adhesive composition which is 
stated in A:first item to be bonded and B:Claim 1 or 2 in this 
order, in order tostick mutually, administering thermal 
bonding , offers gluing structure which itformed. 

[0009] 

[Embodiment of the Invention] 
thermosetting adhesive composition 

As for thermosetting adhesive composition (Below, there are 
also times when "adhesive composition " with it calls 
simply. ) of this invention , it is a solid with ambient 
temperature but, in predetermined temperature , (With 
pressure of temperature , 0. 1 - 1 Okg/cm <sup>2</sup> of for 
example 1 00-200 deg C, with 0. 1 - 30 second ) 
thermobonding it is possible relatively with low pressure , 
short time ,necessity do with heating (postcure ) after heating 
or pressure bonding at thetime of pressure bonding , it can 
harden (crossi inking ) moisture . 

Furthermore, "ambient temperature " with term which is said 
means approximately 25 deg C in this specification . 

Therefore, as for adhesive composition of this invention , as 
profitably be able touse, in that case, in case of radiation 
crosslinking type and moisture vapor hardening 
(crosslinking ) type occurred problem as adhesive of hot-melt 
adhesion -thermal crosslinking type above-mentioned, itcan 
solve. 

[0010] 

When doing thermal curing , as for heating temperature with 
usually 120 deg C or greater , as for heating time it is usually 
1 min or more . 

Because it is a reaction between "carboxyl group " of rosin 
(c ), moisture or other reaction by-product does not occur, 
rosin which possesses carboxyl group "epoxy group '* with, in 
intramolecular of copolymer (a )thermosetting reaction 
substantial, ethylene -glycidyl (meth ) acrylate copolymer 
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[0013] 
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[0014] 

\z^mti>o 

l^a^fflL^T. a**a)S)S^ so deg C 280 
deg C ^Siig 5 deg Tr^SL. !5Bt 
iSS 6.28rad/8?-ejf?il3itt^^»)S-r^o 



1998-12-2 

[0011] 

It melts precursor of adhesive composition of this invention , 
with low temperature (Or less of for example 120 deg C ) 
incomparison with conventional hot melt adhesive , hot melt 
coating is possible easily. 

In addition, solvent is not needed in order fluidity at time of 
hot melt is high relatively, to form in coating or film . 

Furthermore, "precursor " with, before intermolecular 
crosslink is formed with electron beam illumination , the state 
is meant here. 

[0012] 

copolymer (b ) intermolecular , copolymer (a ) 
intermolecular , and copolymer (b ) with copolymer (a )with 
in between at least one among intermolecular , it is formed 
between the ethylene unit . As for intermolecular crosslink , 
ethylene -alkyl (meth ) acr>'late copolymer 

As for crosslinking reaction in intermolecular a this way, 
ethylene unit of copolymer (a ) and/or (b ) molecule is 
activated by radical by electron beam illumination , 
advancesbetween ethylene unit . 

[0013] 

crosslinked structure a this way improves modulus at time of 
thermobonding of adhesive composition . 

By improvement of modulus , layer of adhesive composition 
which was putbetween between 2 item to be bonded , 
prevents fact that it flows excessivelylargely case of 
thermobonding operation , adhesive composition protrusion is 
enough frombetween item to be bonded , thickness of layer of 
adhesive becomes too smalland fact that adhesiveness 
decreases is prevented in effective . 

[0014] 

Above-mentioned way as for modulus of adhesive 
composition which controls performance , it is desirable to 
stipulate due to elastic storage modulus (G* ) in 150 deg C. 

But, because curing reaction advances adhesive composition 
of this invention , due toheating, usually with this temperature 
fixed modulus is not shown. 

Then, elastic storage modulus of adhesive composition is 
defined following way. 

Before using adhesive composition of (Before applying, to on 
item to be bonded such as before thermobonding ) is 
designated as specimen . temperature of specimen from 80 
deg C to 280 deg C, temperature rise is done with the heating 
rate 5 deg Cper minute making use of dynamic viscoelasticity 
measuring apparatus , elastic storage modulus is measured 
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[0015] 

\t. ffi^ 1 X lo'-^l X lO^dyne/cm^ . 2 
X I0'*-3x io%neW<;)EHT'fc'5o 



[0016] 

^fz.90 deg C *>l|TMiSl^bJ5l£l*IIMMIC 

liii^TL^^l^(7)■e. iimmmf&m<onm'^m 

130 deg C Ja±. Sf 150 deg C 

[0017] 

m^'&^y^ji^j^^^fzit^ommzfS.ML. ^ 

[0018] 

(*a^(*(a)) 



with shear rate 6.28radians/sec . 

And, on chart (temperature anti- elastic storage modulus ) 
which is acquired, value of elastic storage modulus in 150 deg 
C is defined, "elastic storage modulus of adhesive 
composition " with. 

[0015] 

this way elastic storage modulus of adhesive composition 
which is defined usually is rangeof 2 X 1 0<sup>4</sup>-3X 
10<sup>5</sup>dyne/cm <sup>2</sup> I X 
1 0<sup>4</sup>- 1 X 1 0<sup>6</sup>dy ne/cm 

<sup>2</sup> , ideally. 

When this elastic storage modulus is too smalt, when effect 
which prevents flowin thermobonding operation decreases, is 
too large in opposite direction, thereis a possibility gluing 
(temporary adhesion ) with instantaneous thermobonding (for 
example 30second or less ) operation becoming the 
deficiency . 

When temporary adhesion a this way is deficiency , when 
conveying part which gluing is done to postprocessing (for 
example postcure step ), part is a possibility detachment of 
doing from substrate . 

[0016] 

Case of melt coating or extrusion molding , copolymer with 
heating temperature (a ) with rosin (c ) with as for curing 
reaction quite being lenient, precursor of adhesive 
composition does not do, gelation viscosity (complex elastic 
modulus ), are not times when itrises to kind of level where 
continuous production becomes difficult. 

In addition, because under 90 deg C it does not advance 
curing reaction substantially, it is possible to raise shelflife of 
adhesive composition . 

On one hand, because with temperature of 150 deg C or 
greater curing reaction advances 130 deg C or greater , ideally 
quickly, postcure or other thermosetting time can be 
shortened easily. 

[0017] 

As for adhesive composition of this invention , to form in film 
or other shape , toirradiate electron beam to molded article , 
forming crosstinked structure of intermolecular of 
copolymer , it can produce precursor of adhesive composition 
(It mentions later details. ). 

[0018] 

copolymer (a )ethylene -glycidyl (meth ) acrylate copolymer 

ethylene -glycidyl (meth ) acrylate copolymer ("copolymer 
(a ) " With there are also times when it calls. ), when heating 
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[0020] 
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adhesive composition with predetermined temperature , the 
rosin (c ) with curing reaction doing, does function which 
raises the cohesiveness of cured product . 

High cohesiveness a this way peel strength or other 
adhesiveness of adhesive composition is profitable inorder to 
improve. 

In addition, copolymer (a ) intermolecular , and/or copolymer 
(b ) with it forms crossl inked structure with intermolecular 
with electron beam illumination , in order modulus at time of 
thermobonding of adhesive composition to improve, it 

operates. 

[0019] 

In addition, copolymer (a ), melting precursor of adhesive 
composition with the relatively low temperature , has also 
action which makes melt coating easy. 

In addition, satisfactory hot-melt adhesiveness is granted to 
adhesive composition . 

this "hot-melt adhesiveness melting adhesive composition , 
after sticking to item to be bonded , coolingand means 
adhesiveness for item to be bonded with step which 
solidification isdone. 

[0020] 

Including for example (i ) glycidyl (meth ) acrylate monomer 
and (ii ) ethylene monomer , polymerizing monomer blend 
which becomes as starting monomer , it can acquire 
copolymer (a ). 

In addition, if effect of this invention is not impaired, 
monomer , for example propylene , alkyl (meth ) acrylate , 
vinyl acetate etc of third can be used in addition to 
above-mentioned monomer . 

In case of this , carbon number of alkyl group of alkyl (meth ) 
acrylate isrange usually 1 - 8. 

As embodiment of copolymer (a ), glycidyl (meth ) acrylate 
and dicopoiymer , glycidyl (meth ) acrylate , vinyl acetate , of 
ethylene and tricopolymer , glycidyl (meth ) acrylate , 
ethylene , of ethylene and tricopolymer of alkyl (meth ) 
acrylate can be listed. 

[0021] 

copolymer (a ) a this way, polymerizing glycidyl (meth ) 
acrylate and the monomer blend which consists of ethylene , 
75 weight % or more includes in usually 50 weight % or 
more , ideal repeat unit which becomes, vis-a-vis polymer 
entirety . 

In addition, glycidyl (meth ) acr>'late in above-mentioned 
repeat unit (G ) with weight ratio (G:E ) of ethylene (E ), 50: 
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50 - 1 : 99, especially 20: 80 - 5:is range of 95 ideally ideally. 

When content of ethylene is too little, there is a possibility the 
copolymer (b ) and compatibility of copolymer (a ) for rosin 
(c ) decreasing,uniform composition without being possible, 
in addition, there is a possibility electron beam crosslinking 
becoming difficult. 

When in opposite direction, content of ethylene is many, 
thereis a possibility adhesiveness decreasing. 

You can use copolymer (a ), as blend of 1 kind alone or 2 
kinds or more . 

[0022] 

melt flow rate (When below, "MFR " with you abbreviate, it 
is. ) which was measured in 190 deg C of copolymer (a ) 
isusually 1 (g/IO min ) or more. 

If it is I or more , hot-melt adhesion of adhesive composition 
is possible. 

But, in order to make melt coating of precursor of adhesive 
composition easy, theyare ideally 150 or more. 

On one hand, when MFR is too large, there is a possibility the 
cohesiveness of composition which is hardened decreasing. 

From these viewpoint , MFR especially is range 200 - 1000 
ideally. 

[0023] 

Here, "MFR " is value which was measured in accordance 
with the rule of JIS K 6760. 

In addition, in order MFR above-mentioned way to 
becomerange, it selects weight average molecular weight of 
copolymer (a ). 

[0024] 

Ratio of copolymer (a ) which is included in adhesive 
composition of this invention isusually 10-95 weight %. 

When under 10 weight % there is a possibility effect which 
raises the cohesiveness of cured product decreasing, exceeds 
95 weight % in oppositedirection, there is a possibility 
adhesion strength at time of thermobonding decreasing. 

From viewpoint a this way, 30 - 88 weight %, especially it is 
a range of40 - 85 weight % ideally ideally. 

[0025] 

copolymer (b )ethylene -alkyl (meth ) acrylate copolymer 
ethylene -alkyl (meth ) acrylate copolymer ("copolymer (b ) " 
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[0026] 
[0027] 



^^*5^^t^lSy.*;^5^^4^i/;^»*fc(**;^'-t-c> 

[0028] 

ISIi. STJSlcli 1-4 (7)KfflT'fc^„ 
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With there are also times when it calls. ), melting precursor of 
adhesive composition with relatively low temperature ,makes 
melt coating easy, in order to raise hot-melt adhesiveness of 
adhesive composition ,operates. 

In addition, copolymer (b ) intermolecular and/or copolymer 
(a ) with it forms crosslinked structure with intermolecular 
with electron beam illumination , in order modulus at time of 
thermobonding of adhesive composition to improve, it 
operates. 

In addition, because copolymer (b ) water absorbancy is low 
in comparison with copolymer (a ), in order adhesive 
composition or to raise water resistance of precursor even, it 
operates. 

Furthermore, because generally, softening point is low in 
comparison with copolymer (a ), when composition which is 
hardened receives heat cycle , iteases internal stress , it 
possesses also function which raises the adhesiveness . 

[0026] 

Including for example alkyl (meth ) aery late monomer and 
ethylene monomer , polymerizing monomer blend which 
becomes as starting monomer , it can acquire copolymer (h ). 

In addition, if effect of this invention is not impaired, 
monomer , for example propylene , vinyl acetate etc of third 
can be used in addition to above-mentioned [monomoo ]. 

[0027] 

Furthermore, starting monomer of copolymer (b ) does not 
include copolymerizable monomer which possesses epoxy 
group . 

In addition, if above-mentioned starting monomer does not 
impair effectof this invention , it is good including 
copolymerizable monomer which possesses anhydride 
functional group of carboxyl group or carboxylic acid , but 
these functional group are not included to idealsubstantially. 

If it makes this way, copolymer (a ) with copolymer (b ) with 
the thermosetting reaction does not occur, in molding step to 
film or other predetermined shape , gelation of the 
composition and preventing undesirable viscosity rise quite 
become easy. 

[0028] 

carbon number of alkyl group of alkyl (meth ) acrylate is 
range I - 4 ideally. 

When carbon number of alkyl group exceeds 4, there is a 
possibility withoutof being possible to raise modulus of 
composition after crosslinking . 
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[0029] 

T. ji« 50 «fi%IU±. »®lCli 75 «S%JU 
[0030] 

KA)tX5^L/>(E)(/)«fitb(A:E)li. 
60:40-1:99. *#lzSf JjgfC 50:50-5:95 (Offiffl-efc 



[0029] 

As embodiment of copolymer (b ), alkyl (meth ) acrylate and 
dicopolymer , alkyl (meth ) acrylate , vinyl acetate of ethylene 
and tricopolymer of ethylene can be listed. 

copolymer (b ) a this way, polymerizing alkyl (meth ) acrylate 
and the monomer blend which consists of ethylene , 75 
weight % or more includes in usually 50 weight % or more , 
ideal repeat unit which becomes, vis-a-vis polymer entirety . 

[0030] 

ethyl (meth ) acrylate in above-mentioned repeat unit (A ) 
. with weight ratio (A:E )of ethylene (E ), 60: 40 - 1 : 99, 
especially 50: 50 - 5: is range of 95ideally ideally. 



fey. S*r(cx5^U><7)#*SA<^1-^*<!:. fg 

*a^tt:(b)(*. ia*aT*^fcli2ffl)Jl±(D;l 
[0031] 

*M^<*(b)0 190 deg C IcfclNTSij^L/c 
MFR li.fta^<*(a)C7)^^i:(5]*||<DSfi;!)> 

b. li;^ 1 iU±> nmizit 150 J;Jl±. J^lcjfiS 
\Z\t 200-1000 (Dmmxs>i>o 

*a^«:(b)<7)SS¥t?I^3'i^Sl±.MFR A<± 
[0032] 

:^mm(DiiMmmf&^(Diz^^iiM>i^m'^t^ 

(b)(DSI^I*. ii« 4-80 «fi%T'fc^o 

s.n\z 80 m&%^mK^t.mf&momwit 

C<7>«?itl^A>b.»iilCli 10-60 fi*%.if$ 

icffiiiztt 15-50 m&%(Dmmx^i>o 

[0033] 

5i^^i^ic*;u7K*v;u«^*-rsps;>(Pi;> 



When content of ethylene is too little, when there is a 
possibility improved effect of modulus decreasing with 
electron beam crosslinking , content of the ethylene is many 
in opposite direction, there is a possibility the adhesiveness 
decreasing. 

You can use copolymer (b ), as blend of I kind alone or 2 
kinds or more . 

[0031] 

MFR which was measured in 190 deg C of copolymer (b ), 
from thereason which is similar to case of copolymer (a ), 
usually 150 ormore, especially is range 200 - 1000 1 or more , 
ideally ideally. 

weight average molecular weight of copolymer (b ) is 
selected, in order MFR theabove-mentioned way to become 
range. 

[0032] 

Although adhesive composition of this invention ratio of 
copolymer (b ) which isincluded is usually 4-80 weight %. 

Under 4 weight %, there is a coating characteristic of 
precursor , and a possibility the hot-melt adhesiveness of 
adhesive composition decreasing in addition, there is a 
possibility formation of electron beam crosslinking becoming 
difTicuh. 

When it exceeds 80 weight % in opposite direction, there is 
apossibility thermosetting of composition decreasing. 

From viewpoint a this way, 10-60 weight %, especially it is 
a range of 1 5 - 50 weight % ideally ideally. 

[0033] 

rosin (c )rosin which possesses carboxyl group in 
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(c)) 

[0034] 

□ i?>(c)(DMli. Sfill-I* 100-300. 4$IZ» 
SiCli 150-250 -CfcSo 

KfflA^iS-r^^t. #ia^<*(a)t(7)J5JEtiA< 

(*!ittro±in»±jai«)A<a*ft5*ii>j3-t*i)!)< 

[0035] 

□ v>{c)a)U^<b^l±. ffiilCli 50-200 deg C. 
!f$|Cjf jglCli 70-150 deg C T^fcSo 

ZCT:r*R1bjSj<t:li. JIS K 6730 ICLfc;!)< 
[0036] 



1 m&%^mx*\mfii^(DWit^is^ismm 

»ttA<ffiTt-SJo^*x;?)<fey. Jostle 20 « 

z(Dmtm^.t^^s nm\z\t 2-15 mfi%. mz 

»m\z\t 3-10 ai:%a)ffiHTfe5o 
[0037] 



intramolecular 

Regarding to this invention, rosin (Below, "rosin (c ) " with 
there are also times when it calls. ) which is used has carboxyl 
group , theaforementioned copolymer (a ) with reacts in 
thermosetting operation , thermal curing does the adhesive 
composition , in order to raise adhesiveness , operates. 

rosin (c ) as, gum rosin , wood rosin , tall oil rosin , or those 
chemical modification you can use thing (for example 
polymerized rosin )\vhich is done. 

[0034] 

acid number of rosin (c ), 100 - 300, especially 150 - 250 is 
ideallyideal. 

When acid number is too low, copolymer (a ) with reactivity 
decreases,there is a possibility curability of composition 
decreasing, when it istoo high in opposite direction, there is a 
possibility stability (Rise preventing effect of viscosity ) at 
time of thermoforming being impaired. 

Furthermore, "acid number " with, it is a value which is 
displayed with number of mg of potassium hydroxide which 
is required in order to neutralize specimen Ig here. 

[0035] 

softening point of rosin (c ) 50 - 200 deg C, especially is 70 - 
150 deg C ideally ideally. 

When softening point is too low, while storing copolymer (a ) 
with reactionoccurs, there is a possibility shelflife decreasing, 
when it is toohigh in opposite direction, copolymer (a ) with 
reactivity decreases,there is a possibility curability of 
composition decreasing. 

Furthermore, "softening point " with, following to JIS K 
6730, it is a value which itmeasured here. 

[0036] 

Although adhesive composition of this invention ratio of rosin 
(c ) which isincluded is usually 1 - 20 weight %. 

When under 1 weight % there is a curability of composition , 
and a possibility hot-melt adhesiveness decreasing exceeds 20 
weight % in opposite direction, thereis a possibility 
adhesiveness of composition after hardening decreasing. 

From viewpoint a this way, 2-15 weight %, especially it is a 
range of 3- 10 weight % ideally ideally. 

[0037] 

If as for rosin (c ), it can use as blend of 1 kind alone or 2 
kinds or more , inaddition, effect of this invention it does not 
impair, it can jointlyuse also rosin which does not have 
carboxyl group substantially. 
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[0038] 
[0039] 

®<bSlJ;:ii. 120 deg C lil±(7)SgriitTL. 1 
»^24B#Pp^a)ffiH(DB*FBl(DllDf!ft(ESB#(7)*Dgft 

120 deg c mm(0)^!kv\t. mt^jt^ik\tm 

^tz. Wimm^^^t^lZlt. 130-300 deg C 
[0040] 

mwz. y^jiA^ommmzmi'i^^mm 

[0041] 



[0038] 

film adhesive 

As for film adhesive , there is a beneficial use shape as 
adhesive material of hot-melt adhesion type , it cansolve 
problem which aforementioned conventional hot melt 

adhesive has simultaneously. 

Putting between for example that between 2 item to be 
bonded , it just does thermobonding with predetermined 
temperature easily hot-melt adhesion to do this film adhesive , 
adhesiveness which issuperior furthermore by administering 
postcure treatment of the certain temperature , specified time , 
is shown. 

[0039] 

It can advance curing reaction , with temperature of 120 deg 
C or greater , it can reveal sufficient adhesion strength (for 
example 4- 15kg /25mm or greater ) with heating (Heating or 
postcure at time of pressure bonding ) of time of range of I 
min ->24 hour. 

With temperature of 1 20 deg Cextent , as for curing reaction 
velocity it is lenient, if, but sufficient time (for example 10 
hours or more ) is applied, desired adhesiveness can be 
shown. 

In addition, curing time is shortened, if it heats with 
temperature ofrange of 130 - 300 deg C, it is good. 

[0040] 

It can produce film adhesive , for example following way. 

First, copolymer (a ), copolymer (b ) and including rosin (c ), 
youprepare precursor of adhesive composition which 
becomes. 

Next, precursor , melt coating is done on substrate , film of 
the precursor is formed. 

Lastly, electron beam is irradiated to precursor of film , 
crosslinked structure of intermolecular of copolymer which 
includes ethylene unit is formed, the film adhesive which 
consists of adhesive composition of this invention is 
produced. 

[0041] 

Usually, until substantially it becomes uniform , making use 
of the kneading or mixing equipment , mixing component 
which becomes starting material , itmanufactures 
above-mentioned composition precursor . 

You can use kneader , roll mill , extruder , planetary mixer , 
homogenizer etc as device a this way. 
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v>(c)i:<;)SrEA<^SMlcj|ffUd:t^«lca 

Ji^ 20-120 deg c (oasfflosa. I ^j- 

-2 B#Ha)iSH(D^WT*fc4. 
[0042] 

120 deg C. 6.28rad/fl>ro|fe#-Cai|SLfcfflja!t^ 

500~l,000,000poise . IC » iS C: 1* 
I200~10,000poise (OfiiH-efe'&o 

A<fey , S lcii!-r^|,ijll^fl<jlcfiEff$t-^)C 



[0043] 

<*fcttlcli. (I)^^l^tt:(b)i:. □v>(c)t(7)|| 

(2)-5-(D^u>vh<i:. fta^^*(a)^•^^r•^^^•?• 

©teOfilt^t^, ^ja»A<IIKfl<)lcl5)-|c^(i, 

JEfte. *M*ffl»icfcL^Tr/«?u.vhj(i, mv&^fz 

^ -f -tf — ¥> it ^ ffl O r fiE L t © t? fc 

O.OOl~IOOOmm'0)Sffl-efe^, 
[0044] 

«a^(*(b)i:D':;>(c)<l:(D;I^(i. iSl^ 
60-200 deg C <7)ffiHa);Slt, 10 ft>-2 ^feKDffi 

*fc. ilS^U-vht. *«^«:(a)^^^•C^i:•^) 
■e©ffe<DfiE»i:a);I^(i. ffl« 90-120 deg C 

roearoajt, io»~2^raa)ffiHro^iaT-fi- 

5., 

[0045] 

7^-:*— iLTii, ilima, ii|lt7-fjuAI|<7)ii 

>;i-h3— T--f>^^(*, 60-120 deg C 
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temperature and time when mixing are selected, in order 
copolymer (a )\vith rosin (c ) with for reaction not to advance 
substantially, itis a time of range of temperature , 1 min -2 
hours of range of usually 20 - 120 deg C. 

[0042] 

complex elastic modulus ;et of composition precursor which 
was measured with condition of 120 deg C, 6.28radians/sec *, 
500 - 1,000,000 poise , especially it is a range of 1200 -10,000 
poise ideally ideally. 

When complex elastic modulus ;et * is too low, there is a 
possibility those it forms(coating is included. ) in 
predetermined thickness becoming difficult, when it is too 
high in theopposite direction, there is a possibility becoming 
difficult to formin continuous . 

[0043] 

In order to prevent gelation of precursor of adhesive 
composition in effective ,(1) copolymer (b ) with, rosin (c ) 
with forming pellet whichconsists of uniform mixture 
substantially, (2) including pellet and the copolymer (a ) and 
in order other component which become, for all components 
substantially to become uniform , mixing it is ideal to form 
the precursor of adhesive composition . 

Furthermore, it is something where "pellet " meant small 
lump of fixedform or amorphous in this specification , mixed 
for example predetermined component and acquired powder 
fragment did relatively large lump inside kneading device , 
formed making use of pelletizer and granulator from blend of 
predetermined component . 

size of small lump , if you display that with volume , is 
rangeof usually 0.001 - 1000 mm <sup>3</sup>. 

[0044J 

copolymer (b ) with rosin (c ) with it mixes, at time of range 
of the temperature , lOsecond -2 hours of range of usually 60 
- 200 deg C. 

In addition, with above-mentioned pellet and including 
copolymer (a ), other component which become it mixes, at 
time of range of the temperature , tOsecond -1 hours of range 
of usually 90- 120 deg C. 

[0045] 

As above-mentioned substrate , liner or one side among item 
to be bonded which gluing are done is used. 

As liner , you can use release paper , release film or other 
conventional ones. 

It does melt coating , with temperature of range of usually 60 
- 120 deg C. 
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IO~400kGy fl)ffiBa)fSitSJ=Tft5o 



:^-^fflL^i.c^:^^<$^^'B^b•r*ci:tt?^*, 

[0046] 

7 ;U A m if »J W I* s » iS ICIi 
0.001~5mm. jglCli 0.005~0.5mm (Dffi 



[0047] 

Slt^T. •troSgt*:^ 80-300 deg C (Dl&m<D 

ss.o.i-iookgW <DmmomtiT^ms.7tB 

C(D:^;4 (C<ktltf. 2 0<7)|KS<*:$. 0.1-30 
[0048] 

120 deg c ia±.»iSlcli 

130-300 deg C (^(ffiHOTaiSs 1 ^-24 t^fi\<D 
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knife coater , die coater or other conventional coating means 
is used to coating . 

In addition, with extrusion method without using substrate it 
is possiblealso to form film precursor . 

acceleration voltage , of range of usually 150 - 500 keV it 
does electron beam illumination , with irradiation dose of 
range of usually 10 - 400 kGy making use of electron beam 

accelerator . 

Lastly, protecting one surface or both surfaces of adhering 
surface of film adhesive with liner ,make product it does. 

In addition, when tackiness of adhering surface relative it is 
low, make product it is possible also without using liner to do. 

[0046] 

thickness of film adhesive 0.001 - 5 mm , especially is range 
of 0.005 -0.5 mm ideally ideally. 

When thickness is too thin, becomes difficult there is a 
tendency where handling as film adhesive , when it is too 
thick in oppositedirection, with thickness direction 
crosslinking becomes nonuniform , decreasingthere is a 
possibility reliability as adhesive . 

[0047] 

You use liner equipped film adhesive which is acquired 
aforementionedway, for example following way. 

First, liner is removed from liner equipped adhesive film , 
adhesive film is put between between first item to be bonded 
and second item to be bonded , laminate where the first item 
to be bonded , film adhesive and second item to be bonded are 
laminated to this order is formed. 

Consequently, laminate thermobonding operation is done with 
pressure of range of temperature , 0.1 -lOOkg/cm 
<sup>2</sup> of range of 80 - 300 deg C, gluing structure 
which these three stick mutually is formed. 

According to this method , 2 item to be bonded , at time of 
range of 0. 1 - 30 second gluing is possible with sufficient 
adhesion strength . 

[0048] 

film adhesive of this invention above-mentioned way showing 
sufficient adhesion strength evenjust thermobonding does not 
have necessity to say, but furthermore the adhesion strength 
was raised to be, when postcure is done. 

In namely, above-mentioned adhering method , 
above-mentioned gluing structure usually 120 deg C or 
greater , ideally with condition of time of range of 
temperature , 1 min -24 time ofrange of 130 - 300 deg C, in 
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-5. 

[0049] 

[0050] 



[0031] 

mf-&s,ai^mizi^izKfmizmi^^ztt<X'^ 

So 
So 

ffi. TiUSii'tJA, ^f>^7>7^>, ^ 
[0052] 
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postcure attaching. 

For time shortening of postcure step , especially preferred 
condition equivalent of 140 - 200 deg C, 30 - is 1.2 hours . 

this method is one of embodiment of optimum as adhering 
method vvhichuses film adhesive of this invention . 

[0049] 

In addition, changing into above-mentioned film adhesive , in 
surface of item to be bonded of 1 st or 2nd , coating it does 
precursor of adhesive composition directly, irradiates electron 
beam and forms layer of adhesive composition , it ispossible 
also to form above-mentioned gluing structure . 

[0050] 

Other component 

In addition, if adhesive composition of this invention does not 
impair effect of this invention , it is possible to include 
various additive , description above (a ) -in addition to 
component of (c ). 

antioxidant , ultraviolet absorber , filler (inorganic filler , 
electrically conductive particle , pigment etc), it can illustrate 
wax or other lubricant , rubber component , tackifier , 
cross! inking agent , curing promoter etc as additive a this 
way. 

[0051] 

application 

You can use adhesive composition or film adhesive of this 
invention , for especially idealin gluing of gluing or other , 
electronic part of IC part and printed circuit board . 

this other things, polyamide , polyimide , polyetherimide , 
polycarbonate , polyethylene , polypropylene , polyester , 
epoxy or other plastic , or, you can use for ideal even in the 
gluing of plastic and goods which consists of other material 
(fiber , metal , silicon or other semiconductor , ceramic , glass 
etc). 

As embodiment of metal , copper , iron , nickel , gold , silver , 
aluminum , tungsten , molybdenum , platinum etc can be 
listed. 

[0052] 

As for adhesive composition or film adhesive of this 
invention , being thermobonding possiblewith relatively low 
temperature , in addition, relatively low temperature and short 
time postcure just are donereveal sufficient adhesion 
strength . 
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[0053] 

A. ^mm^o&wzm^iittzmm 

*fc. :$imR\zi:i>mmmmfii^\t. mmmm 
mom. v-^u«<tLrt{$ffl-c^^o 

[0054] 



Therefore, it is suitable for gluing of item to be bonded where 
heat resistance is low relatively. 

In addition, with production of adhesive composition of this 
invention , polymerization process which uses monomer for 
starting material is not included. 

Therefore, it remains in composition , volatile organic 
substance of unreacted monomer and the monomer-derived 
can be made little if possible. 

With volatile component which it occurs at time of namely, 
solder reflow foaming andoccurring of monomer odor which 
user feels relatively in unpleasant can be prevented in 
effective . 

[0053] 

If you use, adhesive composition of this invention , as 
adhesive layer which becomes fixedin plastic films , cloth , 
metal foil or other material you can use as thermobonding 
possible adhesive tape . 

In addition, other than adhesive application , as sealing 
material you can use adhesive composition .with this 
invention . 

[0054] 

[Working Example(s)] 

Working Example I --6 and Comparative Example I 

Manufacturing precursor of thermosetting adhesive 
composition 

It manufactured precursor of adhesive composition of 
Working Example 1-6 with ingredient proportion (weight 
ratio )which is shown in following Table 1 making use of 



each component , asdescription below. 
[0055] [0055] 
[Si] [Table!] 


^MM^ : CG5001 /NUC6070/^KR85 = 80: 17:3 




Working Example 1: C G5001 /NU C6070 /K R85 = 80: 17: 3 




II!£C!I2:CG5001/NUC6070//KR85 = 70:25:5 




Working Example 2 : C G500I /NU C6070 /K R85 - 70: 25: 5 




Ili60»j3 :CG5001 /'NUC6070>/KR85=60: 35: 5 




Working Example 3: C G5001 /NU C6070 /K R85 = 60: 35: 5 




IIJfeff)4:CG5001/NUC6070/KR85=50:45:5 
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Working Example 4: C G5001 /NU C6070 /K R85 = 50: 45: 5 
IIJ6<5>]5:CG5O01/NUC6O70/KR85 = 50:40:1O 



Working Example 5: C G5001 /NU C6070 /K R85 = 50: 40: 10 
SI16«JJ6:CG5001/NUC6070/KR85/ PolywaxSOO =50:40:5:5 



Working Example 6: C G5001 /NU C6070 /K R85 /P olywax500 =50:40:5:5 
it^m^ :CG5001/IBA/M5300/ 



Comparative Example 1 : C G5001 /IBA / M5300 / 



B2000X'Irg651 =80:1 



0:5 



B2000 /Irg651=80:l 



0:5 



[0056] 

a) 

CG5001:X^U>-y'jvv;U>^i^7'jU-h*a 
^tt:(*M^tt:(a))(MFR=350g/10 »o ^l^it^ 

NUC6070:X^U>-X5=-;U7^7'J U— h^tB^ft 
(^tm^<*(b))(MFR=250g/10 ^Ao B*^-:^- 
»jt^ttlS!NUC-EEA)o 

KR85:Pv>(Kfiiii 170o mJlHb^X||<*S^tt 

Poiywax500:7K'JX5^U>(^^a SQOol^^^h 
□7>rh«c5C^&ttS7K'J9^>^:^7H'JX^^»o 

M5300:aJ-*;U7K+V-7K'J*:/n7^7h>^yy 

B2000:;'iS3K7K'J:?5»"iyX>(5J^^S 2000o B* 
ffi^tt jC#ai!! NISSO-PB)o 

Irg651:2,2-v>h4^i/-l,2-v7x-^UX^jy> 
(^/\**V^-ttli3feBf1JSSiJ)o 

[0057] 

(c)i:* . 1 10 deg C T* 10 ^PaSJSLT. HgW 
2)^<7)^b^vK<!:. fta^i*(a)fc<fcU:?4y<DJ«i^ 

irS. ±.utm\:mmmi\ i lo deg c 2 » 



[0056] 

Note: 

copolymer (a ) (MFR =350g/IO min . Sumitomo Chemical 
Co. Ltd. (DB 69-053-5307 ) make Bond Fast ). 
CG 500 Methylene -glycidyl methacrylate copolymer 

copolymer (b ) (MFR =250g/10 min . Nippon Unicar Co. Ltd. 
(DB 69-059-3355 ) make NUC-EEA ). NUG6070:ethylene 
-ethyl acrylate copolymer 

KR85:rosin (acid number 170. Arakavva Chemical Industries 
Ltd. (DB 69-057-3977 ) make pine crystal ). 

Polywax500:polyethylene (molecular weight 500. Toyo 
Petrolite KK make poly wax polyethylene ). 

IBA :isobornyl acrylate (Kyoeisha Chemical Co. Ltd. (DB 
69-145-1389) make). 

M5300:;oa -carboxy -polycaprolactone mono acrylate 
(Toagosei Co. Ltd. (DN 69-056-9892 ) make Aronics ). 

B2000: liquid poly butadiene (molecular weight 2000. Japan 
tank KK make NISSO-PB ). 

Irg65I:2, 2- dimethoxy -1,2- diphenyl ethanone (Ciba-Geigy 
make photoinitiator ). 

[0057] 

1) First, copolymer (b ) with 10 min kneading rosin (c ), with 
1 10 deg C making use of kneading device , it formed pellet 
which consists of uniform mixture substantially. 

2) pellet and copolymer (a ) and in order with 1 10 deg C for 2 
min , all components substantially to become uniform making 
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[0058] 

ttz. jtsffil I v\t. mmmommmzvtTix 

[0059] 

!!)Mtt?i^±3^a(SS:RDAII)^ffll^. 120 deg 
C. 6.28rad/«?(7) j?BfiSjSlzr. ^MtSJiiU 2 ^ 

poise)$/l'ISLfco 

ISS* « 2 iCS^fp 

[0060] 

[8 2] 



26 10 
3 040 
19 7 0 
253 0 
23 10 
18 10 
1270 



2^BBi^ 
2 6 2 0 
33 10 

2 110 

3 180 

4 240 
22 10 
1590 



5 
9 
7 

2 6 
84 
2 2 
26 



use of same device asdescription above, mixing remaining , it 
formed precursor . 

[0058] 

In addition, with Comparative Example 1, replacing to 
precursor of Working Example , itmixed ail components 
which it shows in Table I simultaneously, uniform mixture 
formed in film , irradiated ultraviolet light to that next, 
itmanufactured solid film composition which has 
independence , it used this, as specimen of each measurement 
below. 

[0059] 

thermal stability of precursor of adhesive composition 

With shear rate of 120 deg C, 6.28radians/sec , complex 
elastic modulus ;et after initial stage and 2 hours heating * 
(Index of viscosity . unit poise ) was measured with precursor 
which is acquired witheach Working Example and 
composition which is acquired with Comparative Example as 
the specimen , making use of Rheometrics KK make dynamic 
viscoelasticity device (model number :RDAII ). 

Result is shown in Table 2 . 

[0060] 

[Table 2] 



[0061] 

l±.2 B#FBl^t 10,000poise iX^<T^^^\± 
*fc. □v>(c)(D^^S)b< \omR%^MX&i> 

mmm\-4ts<i:iS6x\t.^\^(Dmtumt^3o% 
^iST'feu. ±!t^(Dm^t^i^{m\zi^mx^ 

[0062] 

-15. mmm 5 o)t!t\mi^i:^ntL. 90 deg c. 

6.28rad/S.^(7)5gBriiltl3-ClS^^tt$*S']SL 



[0061] 

From these results, precursor of all Working Example shows 
viscosity where asmuch as 2 hours later is less than 10,000 
poise largely, itunderstands that it can do continuous 
production easily without causing hindrance in melt coating 
or other molding step . 

In addition, with Working Example 1-4 and 6 content of rosin 
(c ) is under 10 weight %, rate of increase of viscosity under 
30%, it understands from the viewpoint of productivity that 
especially it is ideal. 

[0062] 

On one hand, precursor of Working Example S is designated 
as specimen , when complex elastic modulus was measured 
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m\t 6.8X l0Vise(±^$=4%)T'feofc. Zi^ 
deg C ^fctt^-tlAaTajSTMiffitoT^^-Cfe 

[0063] 

y^)ii.mmm(ow^i&{mmm 1-6) 



7-f;uA(Siigi:7>f;uA)(D^1izijfc<?^, 120 deg c 

*^-«iB,|tli. JjDSmE 200kV. ISOkGy fc* 
If 200kGy (D 2 7K5S(7)BB|tft|-TfTofco 

[0064] 

(l50kGyfc<i:l/200kGy). fccfcl/^^^UAJKfrlg 
^*(0kGy)ICOl^T. RDAII 150 deg C. 

(C )S*CDS 3 lc5^t"o 

[0065] 

[a 3] 



it g 



OkGy 8. 7 7X1 0*dyne/crf 
ISOkGy 2. 7 5X 1 O^yne/crf 
2 0 OkGy 5. 1 9 x 1 OMyne/crf 



with shear rate of 90 deg C, 6.28radians/sec , as for initial 
value asfor value of 6.5 X I0<sup>4</sup>poise , 2 hours 
later they were 6.8 X 10<sup>4</sup>poise (rise =4% ), 
because of this,as for precursor of adhesive composition of 
this invention , with 90 deg C or less than that temperature it 
understands that it is a quite stability. 

[0063] 

Formation of film adhesive (Working Example 1-6 ) 

Putting between precursor each one which is acquired with 
Working Example 1-6 between 2 PET film (release film ), It 
acquired film precursor of thickness 0. 1 mm through between 
knife gap which it heats to 120 deg C. 

electron beam was irradiated to this precursor , making use of 
accelerator of the linear filament type , film adhesive was 
formed. 

It did electron beam illumination , with irradiation dose of 2 
level of acceleration voltage 200kV , 150kGy and 200 kGy . 

film adhesive which was formed was solid state film which 
has alt independence . 

[0064] 

For referring, elastic storage modulus (G* ) which was 
measured with shear rate of 1 50 deg C, 6.28radians/sec film 
adhesive of Working Example 3 (150 kGy and 200 kGy ), and 
concerning film precursor (0 kGy ), makinguse of RDAII, is 
shown in following Table 3 . 

[0065] 

[Table 3] 



[0066] 

S K#4i:L. i5t*4CD;SJS^ 80 deg C 280 deg 

c 5 deg c/^vm^L. mm&m 

6.28rad/«?T';llSLXi#b*l'5^-V-h(;aJ6>t* 
ff?ia5itt^)±T% 150 deg C IZfclt*»iffi?i11 

[0067] 

150kGy iS^lf 200kGy (DmMS.-Cth'^^M 



[0066] 

Furthermore, on chart (temperature anti- elastic storage 
modulus ) where these values designate adhesive film before 
using as specimen , from 80 deg C to 280 deg C temperature 
rise do the temperature of specimen with heating rate 5 deg 
Cper minute , measure with shear rate 6.28radians/sec and 
areacquired, it is a value of elastic storage modulus in 150 deg 
C. 

[0067] 

thermosetting 

electron beam crosslinking doing respectively with irradiation 
dose of 150 kGy and 200 kGy , it designates film adhesive 
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(($ fflffD^ISJl^tL. RDAII $•ffll^.6.28rad/8^ 

a)i?BTaieicraiiSLfcfffa?iitiS(G' )(7);s 



[0068] 
[$4] 

(150kGy) 



^asSte^G' (dyne/ctf) 

1 sot: 200*0 2 6 ot: 



5.93X10^ 
4. 10X10* 
2. 75X10* 
3.00X10* 
1.95X10* 



2.65X10* 
1.68X10* 
L 27X10* 
1.07X10* 
9.64X10* 



3.38X10* 
5.34X10* 
3.93X10* 
3.88X10* 
3.84X10* 



1.41X10* 5.99xia< 2.93X10* 

itmmi 1.82X10^ 4.79X10* 1.06X10* 

(200kGy) 

7.09X10* 3.27X10* 8.13X10* 

6.25X10* 2.99X10* 7.52X10* 

13 5.19X10* 2.27X10* 6.22X10* 

H 4.46X10* 1.76X10* 6.02X10* 

mamb 3.75x10* 2.12x10* 7.50x10* 

ISK«6 2.94X10* L21X10* 5.81X10* 



(Before using) of above-mentioned each examplewhich it 
acquires as specimen , it shows change (thermosetting ) 
whichaccompanies temperature rise of elastic storage 
modulus (G* ) which was measured with the shear rate of 
6.28 radians/sec making use of RDAIl, in Table 4 . 

These values when temperature rise doing to similar to 
description above, ineach temperature which is shown in 
Table 4 , it is a measured value . 

Due to these results, as for film adhesive of each example, it 
understandsthat thermosetting is satisfactory. 

[0068] 

[Table 4] 



[0069] 

150kGy fccfci; 200kGy (OmMAV^h^tlM 

30mm X 25mm x 0.3mm)t7K 
'J^SK:7^;UA(:1$ 100mm xifl 10mmxJl<5^ 
0.05mm)i:CDFBllC. 30mm x ifi 10mm x H 

^ 0.1mm 0yH)\^J^i$»M^.t^'J^^\^y^)u 

180 deg C. 10kg/cm\ 10 ftfal^fSftE*^ 
[0070] 



[0069] 
adhesion test 

electron beam crosslinking doing respectively with irradiation 
dose of 150 kCy and 200 kOy , it did adhesion test making 
use of film adhesive of above-mentionedeach example which 
it acquires, following way. 

copper sheet (length 30 mm X width 25mm X thickness 
0.3mm ) with between polyimide film (length 100mm X 
width 10mm X thickness 0.05mm ), film adhesive of length 
30 mm X width 10mm X thickness 0.1 mm .arranging width 
of polyimide film , and width of film adhesive afterputting 
between, doing thermobonding operation of 1 80 deg C, 
lOkg/cm <sup>2</sup>, lOsecond , it formed laminate . 

[0070] 

First, no, you observed whether from both ends of transverse 
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fee 

lft^i:as^F+l^^:A^ofco 

[0071] 



lRllc;{ior. 90 Jg:^lSllc*]8ILfcB#0W8t*^ 
^SiJ(DSiSiH|si)(7)S:*:fil^t,or. 

SlSSSSSa 5{^Sta 150kGy)fccfci;« 6(fi5 
Sta lOOkGyXC^-To 

[0072] 

^tz. ±.mt^mzLxw^iSiUzmm^\znL 

r. 150 deg C. 1 BtPaKDTKXh+iT^ftofct 
<7)£|5t**tL.|5|«lcLTa!)SLfcmS*tS 5 



[0073] 
[S5] 



direction of the polyimide film , adhesive protrusion is high 
with this laminate as specimen . 

With Working Example 1-4, when electron beam 
crosslinking it does with both condition , you did notobserve 
protrusion of adhesive for most part. 

On one hand, in case of Working Example 5 and 6 , elastic 
storage modulus is low relatively, (Table 4 reference)vvith 
adhesive which electron beam crosslinking is done, somewhat 
protrusion wasobserved with 150 kGy . 

But, when electron beam crosslinking it does with 200 kGy , 
elastic storage modulus improved, the protrusion of adhesive 
did not observe for most part. 

[0071] 

Consequently, following way it measured adhesion strength 
of film adhesive ofabove- mentioned each example which it 
acquires in same way. 

laminate which consists of above-mentioned copper sheet 
/adhesive /polyimide film was designatedas specimen , when 
peeling off in 90 degrees directions alongside the longitudinal 
direction of polyimide film , peeling force was measured, 

strain rate was 50 mm/min . 

It made initial adhesive strength with maximum value of 
peeling force (Boundary exfoliation of polyimide film and 
adhesive ) in each measuring. 

measurement result Table 5 (irradiation dose ISOkGy ) and is 
shown in Table 6 (irradiation dose 200kGy ). 

[0072] 

In addition, it designates those which did postcure of 150 deg 
C, 1 hour vis-a-vis laminate which it formed in same way as 
descriptionabove, as specimen , it shows also adhesion 
strength which it measured in thesame way in Table 5 and 
Table 6 . 

[0073] 

[Table 5] 
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(1 sot:, ii^iHia) 



(g/cp) (g/cn) 

1 200 4800 

^9i2 38 0 3 1 00 

30 0 1 9 00 

30 0 2 5 00 

m^ms 49 0 2 1 0 0 

1 0 0 1 5 0 0 

JtttMl 30 0 1420 



[0074] 
[a 6] 







(i5ot:, ii^ra») 




(g/cn) 


(g/cm) 


laffiwi 


3 8 0 


3100 


^{12 


3 9 0 


2 900 




4 2 0 


3 0 0 0 




7 0 0 


3 7 0 0 




6 8 0 


3 2 00 




3 5 0 


3 600 



[0074] 
[Table 6] 



[0075] 



[0076] 

$$[S]±$it^)fci6lC. 150 deg C^imfiKDm 

K#4a)SJt^ 80 deg C ;!)>b 280 deg C $ "Cr^S 
ii« 5 deg C/»lcr^S^i^. l5BTi$S 
6.28rad/ftMZ"Ca'ISLfcB$a). 150 deg C. 200 



[0075] 

As for adhesion strength (initial adhesive strength ) which is 
acquired with thermobonding (postcure none ), when the 
copolymer (b ) (ethylene -ethyl acrylate copolymer ) is many, 
you could see tendency which becomes high. 

As for tendency a this way, case of 200 kGy was more 
remarkable. 

In addition, also tendency where extent and adhesion strength 
where electron beam illumination quantity is high become 
high was seen. 

[0076] 

On one hand, film precursor which it formed in same way as 
descriptionabove from precursor of adhesive composition of 
Working Example 1, crosslinking after doing.it tested in same 
way furthermore concerning film adhesive which inorder to 
improve, administering thermal processing of 150 deg C, 2 
hours , formed the modulus with irradiation dose of 150 kGy . 

When it used this adhesive film (Before using) from 80 deg C 
to 280 deg C temperature rise did the temperature of specimen 
with heating rate 5 deg Cper minute , measuring with shear 
rate 6.28radians/sec , as the specimen , 150 deg C, 200 deg C. 
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deg C. fcjci; 250 deg C lCfclt^li'iS3Wt$ 
(C )(*. iil^tl. 7.59 X lO'dyneW, 9.60 x 
10'dyne/cin\ tS^lf 1.47 x lO'dyne/cm^ "Cfco 

[0077] 

A^!)^b^^§^|g^*:^ff^l5llL. 90 gfH|8t*(*J)« 
l*^*)^a?SLfci:C5 80g/cm -efe-^fco 



[0078] 

It^m 1 T?f#/=3?-i';UAtt|§fiit!^$ 230 deg C 

^.$Jil#K>^;U 500jUg/g, lrg-65l(*IS*S 
SiJ)200|/g/g.;<^^U'<>y-f;U'<>yx-h 70 
Wg/g.fcJ:i;.C,oH,6(IBA ft*<D1b^1«J)20/i 

g/g $^t;Wlli«^J A<^a3$ixfco 



[0079] 

-15. HiSW 4 (7)m«*l:'-l';i'A(150kGy (CT 

'n-otztz^. ±IeaflJt»li(^i:^i:*:Blal$ 



[0080] 

[iew<ojifi$] 



1998-12-2 

and elastic storage modulus (G* ) in 250 deg C, respectively, 
were7.59 X 10<sup>5</sup>dyne/cm <sup>2</sup>, 9.60X 
10<sup>5</sup>dyne/cm <sup>2</sup>, and 1.47 X 
1 0<sup>6</sup>dyne/cm <sup>2</sup>. 

[0077] 

In addition, laminate which consists of copper sheet /adhesive 
/polyimide film with thermobonding operation which is 
similar to description above making use of this adhesive film , 
vvasformed, 90 -degree peel when power (initial adhesive 
strength ) was measured they were 80 g/cm . 

this value although it is low relatively, was fully as adhesion 
strength for temporary adhesion . 

[0078] 

volatile component 

film composition which is acquired with Comparative 
Example 1 1 minute was heated with 230 deg C, when gas 
which occurs was analyzed making use of the head space gas 
chromatography , methyl benzoate 500;mu g/g , lrg-651 
(photoinitiator ) 200;mu g/g , methyl benzoyl benzoate 70;mu 
g/g , and C<sub>IO</sub>H<sub>16</sub> (compound of 
IBA derivation) volatile component which includes 20:mu g/g 
was detected. 

In addition, unique odor of acrylic monomer-derived was 

verified. 

[0079] 

On one hand, when you analyzed in same way with adhesive 
film (With 150 kGy electron beam illumination those which 
are done. ) of Working Example 4 as specimen , 
above-mentioned volatile component was not for mostpart 
detected, above-mentioned way also odor , quite was lessin 
comparison with Comparative Example 1 . 

[0080] 

[Effects of the Invention] 

Like above, according to this invention , problem which 
conventional reactivity (curability ) hot melt adhesive has 
everything solution possibility, thermosetting adhesive 
composition can be offeredsimultaneously. 
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